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Executive Summary 
 
 
 This Summary Report was prepared for former underground storage tank (UST) Site 1523, 
Marine Corps Base (MCB) Camp Pendleton.  This Summary Report contains available background 
information and documents the remedial action activities performed at the site in July 2005. 
  

Site 1523 is located in Area 15 on the east side of MCB Camp Pendleton and consists of 
Building 1523 and the area that formerly contained two USTs and associated piping.  The USTs were 
used to store diesel fuel for heating purposes.  Because of the proximity of the two tanks, the site is 
simply referred to as Site 1523.  In September 1996, the USTs (one [1] 1,000-gallon reinforced concrete 
and one [1] 1,500-gallon reinforced concrete) and associated piping were removed from Site 1523 by the 
United States Navy Public Works Center (NPWC).  Samples collected prior to and during removal of the 
USTs indicated that petroleum hydrocarbons had leaked from the tank, which necessitated follow-on site 
assessment activities. 
 
 Following the preliminary site investigation activities conducted by IT Corporation and the 
NPWC, Ninyo and Moore conducted an extensive site assessment to determine the lateral and vertical 
extent of petroleum hydrocarbons in the soil and groundwater.  Based on soil sample analytical results 
collected during each of these events, it appears that petroleum hydrocarbon-impacted soil at Site 1523 is 
limited to the former tank cavity.  The maximum total petroleum hydrocarbons (TPH) quantified as diesel 
(D) concentration that has been detected is 12,000 mg/kg, and is located in the center of the former UST 
excavation at approximately 10 ft below ground surface (bgs).  In addition to TPH-D, the following major 
petroleum constituents and respective maximum concentrations were detected at Site 1523:  total recover-
able petroleum hydrocarbons (TRPH) [5,130 mg/kg], 1,2,4-trimethylbenzene (TMB) [1,000 mg/kg], 
1,3,5-TMB (590 mg/kg), and naphthalene (1,600 mg/kg).  Furthermore, leachable concentrations of 1,2,4-
TMB (1.9 μg/L), 1,3,5-TMB (1.1 μg/L), naphthalene (17 μg/L), and methylene chloride (42 μg/L) are 
present in the former tank cavity at Site 1523.   
 
 Because both groundwater and soil are impacted at the site, the need for additional corrective 
action was evaluated as part of a Corrective Action Plan (CAP) submitted in October 2003 (Battelle, 
2003).  Of the three remedial strategies evaluated, soil excavation with additional groundwater monitoring 
well installation and continued groundwater monitoring was the preferred method after discussion with 
the San Diego Regional Water Quality Control Board (RWQCB).  A finalized Interim Remedial Action 
Plan (IRAP) was submitted in May 2005 and outlined the planned excavation activities for Site 1523.  
The document was approved by the RWQCB in early July 2005.  In mid-July 2005, approximately 512 
yd3 of total material was excavated from the site.  Post-excavation calculations have determined that 
approximately 97 yd3 of TPH-D contaminated soil at concentrations >1,000 mg/kg were excavated, which 
accounts for a 90% by volume removal.  Similarly, 131 yd3 of contaminated soils at concentrations >500 
mg/kg were excavated, which accounts for a 75% by volume removal.  Currently, approximately 40 lb of 
TPH-D at concentrations >1,000 mg/kg remains in place at Site 1523, accounting for a 93% TPH-D mass 
removal.  Similarly, approximately 99 lb of TPH-D at concentrations >500 mg/kg remains in place at Site 
1523, accounting for 86% TPH-D mass removal.  This report summarizes in more detail the excavation 
activities which took place at Site 1523. 
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Section 1.0:  Introduction 
 
 This Summary Report was prepared for the United States Department of the Navy (DON), 
Naval Facilities Engineering Command (NAVFAC) Southwest under Task Order No. 0102 of Naval 
Facilities Engineering Service Center (NFESC) Contract No. N47408-01-D-8207.  The report addresses 
former underground storage tank (UST) Site 1523 at Marine Corps Base (MCB) Camp Pendleton. 
 
1.1 Objectives 
 
 The objective of this report is to summarize remedial action activities conducted at Site 1523.  
This site, located at MCB Camp Pendleton, is regulated under the California State Water Resources 
Control Board’s (CSWRCB) Leaking Underground Fuel Tank (LUFT) program as administered by the 
CRWQCB.  The document guiding the assessment, remediation, and closure process at the site is the 
Site Assessment and Mitigation (SAM) Manual (DEH, 2004).  Cleanup requirements for environmental 
media that are contaminated as a result of these releases are specified in other regulations and guidance.  
Figure 1 is a flowchart that summarizes the site assessment and mitigation process in San Diego County.  
Site 1523 currently is in the CAP process.  Based on the results from the site assessment (Ninyo and 
Moore, 2000) and consultations with MCB Camp Pendleton and NAVFAC Southwest, hot spot excava-
tion of petroleum hydrocarbon-impacted soils was performed at Site 1523. 
 
 The following subsections of Section 1.0 describe the site background and location.  
Section 2.0 provides a summary of the remedial action activities performed in July 2005.  The nature and 
extent of soil contamination is discussed in Section 3.0 and conclusions are presented in Section 4.0. 
Bibliographic data for references cited in the text are provided in Section 5.0.  Appendix A contains 
documentation of the remedial action activities.   
 
1.2 Site Background and Location 
  
 Site Address:  Site 1523 MCB Camp Pendleton, CA 92055 
 Facility Name:  Administration Offices 
 DEH Case No.:  H05939-014 
 CRWQCB Case No.:  9UT634 
 Property Owner:  United States Marine Corps 
 Tank Owner:  United States Marine Corps 
 Tank Operator:  United States Marine Corps 
 
 MCB Contact:  Mr. Chet Storrs, Assistant Chief of Staff 
   Environmental Security (AC/S ES)  
   Building 22165 
     Camp Pendleton, CA 92055-5008  
     (760) 725-9774 
 
 Remedial Project Manager (RPM):  Mr. Bipin Patel, NAVFAC Southwest 
    Code OPCE.BP 
     937 N. Harbor Drive 
     Camp Pendleton IPT, Bldg. 1, 3rd Floor 
     San Diego, CA  92132-5190  
     (619) 532-4814 
 

Responsible Party:   United States Marine Corps. 
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1.2.1 Site Description.  Site 1523 is located in the 15 Area of Camp Pendleton Mainside (Figures 2 
and 3).  The site consists of Building 1523 and the area that formerly contained two USTs and associated 
piping (Figure 3).  Because of the proximity of the two tanks, the site is simply referred to as Site 1523.  
Prior to removal, one (1) 1,000-gallon and one (1) 1,500-gallon reinforced concrete UST existed at the 
site.  Both USTs contained diesel fuel that was used to heat Building 1523.  The 1-inch supply-and-return 
pipelines extended laterally to the building and below ground surface (bgs).  
 
1.2.2 Tank Removal.  In September 1996, the UST and associated piping were removed from Site 
1523 by the United States NPWC.  Excavation dimensions were approximately 12 ft by 15 ft and 7.5 ft in 
depth.  Following UST removal, NPWC personnel collected soil samples from below the former tank and 
in the test pit.  Samples were not collected below the former piping.  Samples were analyzed for total 
recoverable petroleum hydrocarbons (TRPH) by United States Environmental Protection Agency (U.S. 
EPA) Method 418.1 and total petroleum hydrocarbons (TPH) quantified as gasoline (G) and as diesel (D) 
using U.S. EPA Method 8015 Modified (8015M).  
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Section 2.0:  Remedial Action Activities 

 
 The site assessments conducted by Ninyo and Moore indicated that soil within and around the 
former tank cavities were contaminated with petroleum hydrocarbon constituents (Figure 4).  In consulta-
tion with MCB Camp Pendleton and NAVFAC Southwest, Battelle excavated approximately 512 yd3 of 
total material from the former UST 1523 tank cavity and surrounding area in July 2005.  Planning and 
implementation of the interim remedial action were conducted as outlined in the remediation work plan of 
the Final Interim Remedial Action Plan for Site 1523, Marine Corps Base Camp Pendleton (Battelle, 
2005).  The San Diego RWQCB concurred with the recommended corrective action of source zone 
excavation of TPH contaminated soils and approved the Interim Remedial Action Plan (IRAP) on July 1, 
2005. 
 
2.1 Field Implementation 
 
 Field implementation of the remedial action at Site 1523 was initiated in two phases with 
preparatory activities being conducted during the few weeks prior to the start of the remedial action and 
the actual excavation commencing the week of July 11, 2005.   
 
2.1.1 Preparatory Activities.   An on-site meeting between representatives from Building 1523, 
AC/S ES office, and Battelle was conducted on June 29, 2005 in order to discuss the logistics of the 
upcoming field work.  The topics of discussion included defining controlled access areas, equipment and 
stockpile staging areas and health and safety issues.  Signs containing point of contact information were 
posted at Building 1523 and surrounding buildings. On July 8, 2005, subsurface utilities were located by 
Southwest Geophysics of San Diego, CA.   
 
2.1.2 Excavation Activities.   On July 11, 2005 following a health and safety tailgate meeting, Site 
1523 was readied for excavation by first removing an existing planter bed and demolishing a defunct 
concrete condensate tank with the use of a backhoe. EFR Environmental Inc., of Alpine, CA performed 
the excavation activities at Site 1523.  In addition, portions of the parking lot were saw cut and the waste 
asphalt removed.  Both the waste asphalt and concrete were stockpiled separately for later disposal at an 
on-base recycling facility.  A portion of the clean soil from the planter bed was used to create a berm in 
preparation of stockpiling the contaminated soil.  The remaining clean soil was stockpiled nearby for later 
use as clean backfill. 
 
 On July 12, 2005, soil excavation commenced following a health and safety tailgate meeting 
and was concentrated at the former UST tank cavity area.  An excavator was used for the remainder of the 
soil removal effort.  The upper 1.5 ft of clean overburden soil was removed and stockpiled nearby for 
later use as backfill material.  The lithology of the clean fill was described as loose silty sands and sandy 
silts. Contaminated soils became evident after 1.5 ft bgs and were temporarily stockpiled separately.  Air 
monitoring of the excavation and soils was performed using a flame ionization detector (FID) to ensure 
worker safety as well as the safety of those within the vicinity of Building 1523 during the field activities.  
When the excavation reached 2.5 ft bgs in areas that were located outside the former UST cavity, the 
lithology of the removed material changed to that of a mud-supported conglomerate composed of well-
rounded cobbles and boulders up to 2 ft in diameter.  The matrix of the conglomerate was loose and 
composed of silty sand and gravel and the boulder-sized clasts were predominately composed of 
weathered granodiorite.  This geologic unit, referred to as the Lusardi Formation (Furu, 1982) was 
encountered before at former UST Site 1575 and is prevalent beneath most portions of the 15 Area 
(Battelle, 2002).  
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 When the excavation reached a depth of 10 ft bgs, more heavily contaminated soils were 
encountered.  It was observed that within the conglomerate, most of the contamination was present within 
the sandy matrix.  However, the majority of the cobbles and boulders that were located within the 
immediate vicinity of the former UST cavity were friable and heavily weathered from the diesel impacts.  
TPH odors and staining were evident within many of these clasts when they were broken open.  When the 
excavation reached a depth of 12 ft bgs (or 13 ft in few locations), the lithology changed to that of the 
basement complex which consisted of granodiorite.  Continued digging was not possible because the 
excavator could not penetrate the consolidated basement rock.   
 
 At this point, approximately 300 yd3 of contaminated soil was removed and preliminary grab 
confirmation soil samples were collected along the sidewalls (1523-SW1 to 1523-SW7) and bottom 
(1523-BS1 to 1523-BS6) of the excavation (Figure 5).  The purpose of collecting the preliminary 
confirmatory soil samples at the time was to screen the current soil concentrations and gauge how much 
additional soil removal was necessary.  Sidewall samples were collected at 10 ft bgs where historical data 
had shown the more heavily concentrated contamination to exist (Figure 4).  All basal samples were 
collected at either 12 or 13 ft bgs, depending on where refusal was encountered. All soil samples were 
collected through the use of the excavator bucket and initially placed within ziplock bags for the purpose 
of conducting headspace measurements.  After the bagged samples were given an opportunity to warm 
up, the resulting vapors in the bags were measured using the FID.  Based on the FID readings, four 
selected samples (1523-SW4, 1523-SW5, 1523-SW6, and 1523-SW7) were chosen and sent immediately 
by courier to H&P Geochemistry of Escondido, CA for 24-hour turnaround analysis of TPH-D.  
 
 Several factors enabled the excavation to proceed immediately adjacent to Building 1523 
where more of the heavily contaminated residual TPH-D soil was present.  The northern end of the 
building where the excavation was performed is constructed on a concrete slab as opposed to concrete 
piers and provided additional structural integrity.  In addition, due to the consolidated nature of the 
conglomerate, the sidewalls of the excavation were vertical and not sloped, enabling the maximum 
amount of soil removal adjacent to the building without compromising the building.  
 
 Prior to the end of the day, all contaminated soils removed were transported to a separate 
staging area where the lined berm was constructed.  The stockpile was tarped to prevent both organic 
vapors from being emitted as well as surface runoff in the event of precipitation.  The open excavation 
was secured overnight using temporary fencing.  
 
 On July 13, 2005, following a health and safety tailgate meeting, seven trucks arrived on site 
to begin transporting the stockpiled contaminated soils to Candelaria Environmental of Anza, CA for 
disposal after waste manifests were signed.  The same trucks returned later in the morning to pick up and 
haul away the remaining soils.  Analytical results from the preliminary grab confirmation soil samples 
were received verbally from the laboratory during mid morning.  Significantly higher TPH-D concentra-
tions were unexpectedly reported: 4,200 mg/kg from 1523-SW4, 3,500 mg/kg from 1523-SW5, 
5,000 mg/kg from 1523-SW6, and 2,000 mg/kg from 1523-SW7 (Figure 6).  In response to the reported 
results, continued excavation proceeded along the northern sidewall where 1523-SW4 and 1523-SW5 
reported elevated TPH-D concentrations.  Also, additional asphalt was saw cut and removed enabling 
continued digging along the southern sidewall where 1523-SW6 was sampled (Figure 5).  After additional 
soils were removed from both the northern and southern ends of the excavation, it appeared that TPH 
concentrations decreased based on visual observations and field screening methods.  Based on these field 
observations and after approximately 512 yd3 of material was removed, it was decided that the goal of 
hot-spot removal of the bulk of heavily contaminated TPH soils was accomplished.  The over-excavated 
soil was temporarily stockpiled and tarped until it could be disposed the following day.  Copies of the 
waste manifest forms with weighmaster certificates are provided in Appendix A. 
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 Prior to initiating backfilling activities, additional confirmatory grab soil samples were 
collected at areas that were over-excavated (sidewall samples 1523-SW8 through 1523-SW11 and basal 
samples 1523-BS7 and 1523-BS8) (Figure 5).  All collected soil samples were processed and prepared for 
overnight delivery to Alpha Analytical of Sparks, NV for analyses under chain-of-custody.  All collected 
samples with the exception of 1523-SW4, 1523-SW5, and 1523-SW6 were analyzed for TPH-D and TPH 
quantified as motor oil (MO).  Fifty percent of the collected samples were analyzed for VOCs and twenty 
five percent for polynuclear aromatic hydrocarbons (PAHs).  The soil samples identified for VOC and 
PAH analyses were selected based on field screenings measurements.  Those soil samples collected on 
July 12, 2005 for VOC analysis using Encore samplers were frozen that night in order to increase the 
sample hold time.  Two samples, 1523-BS8 and 1523-SW3, were selected for Synthetic Precipitation 
Leaching Procedure (SPLP), specifically for VOCs, based on preliminary results.  
 
 After all confirmatory soil samples were collected, a licensed soil engineer with Davis Earth 
Materials Inc. of San Diego, CA arrived on site to inspect the open excavation and approve it for back-
filling.  Backfilling activities consisted of using ¾-inch gravel to fill the excavation to 2 ft bgs which 
transpired most of the afternoon.  After the excavation was backfilled, the open excavation was secured 
overnight using temporary fencing.  A copy of the soils engineer field report is provided in Appendix A. 
 
 Site restoration activities were conducted from July 14-18, 2005.  After the footprint of the 
excavation was surveyed using a hand-held Global Positioning System (GPS) unit (Trimble Geoexplorer® 
GeoXT™), filter fabric was laid on top of the gravel material and the remaining 2 ft of the excavation was 
backfilled in 6-inch lifts with the clean stockpiled soil and subsequently compacted.  Once backfilling 
activities concluded, the soil engineer with Davis Earth Materials Inc. returned and conducted compaction 
tests at random locations within the backfilled footprint.  After the backfilled area passed the compaction 
tests, the planter beds were reconstructed and the remaining area of the parking lot was repaved with 
asphalt and restriped.  During the site restoration activities, the remainder of the stockpiled contaminated 
soil was transported to Candelaria Environmental on July 14-15, 2005 after waste manifests were signed.  
In addition, waste concrete and asphalt were transported to 3-Mile Pit, an on-base asphalt/concrete 
recycling facility.  Copies of the soils engineer compaction report, soil waste manifest forms with 
weighmaster certificates, and survey plot for the excavation footprint are provided in Appendix A. 
 
2.2 Analytical Results 
 
 Because the H&P Geochemistry laboratory data was used for field screening purposes only, 
split soil sample 1523-SW7-10 was also sent to Alpha Analytical with the other confirmation soil 
samples.  Both analytical results from H&P Geochemistry and Alpha Analytical are posted on Table 1 
and Figure 6. 
 
 All confirmatory grab soil samples with the exception of 1523-SW8 and 1523-SW10 reported 
detectable concentrations of petroleum hydrocarbons.  Maximum concentrations of TPH-D were reported 
from basal samples and ranged from 310 mg/kg (1523-BS2) to 2,800 mg/kg (1523-BS8).  TPH-D concen-
trations from sidewall samples ranged from non-detectable (1523-SW8 and 1523-SW10) to 2,300 mg/kg 
(1523-SW3 and 1523-SW11).  TPH-MO ranged from non-detectable (1523-SW8, 1523-SW9, and 1523-
SW10) to 660 mg/kg (1523-BS8).  Minor detections of VOCs were reported in eight of the nine analyzed 
samples.  The maximum VOC concentration reported from all samples was 0.38 mg/kg (1,2,4-TMB), 
which is below the U.S. EPA Region 9 Preliminary Remediation Goal (PRG) value of 52 mg/kg. The 
only BTEX compounds detected were ethylbenzene and total xylenes which were both only reported from 
sample 1523-SW3 at concentrations of 0.062 mg/kg and 0.051 mg/kg, respectively, and are below their 
corresponding PRG values.  No PAHs were detected above their respective reporting limits. 
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 SPLP results only indicated that 1,2,4-trimethylbenzene and naphthalene had the potential to 
leach to the subsurface.  Naphthalene reported leachable concentrations from samples 1523-BS8 and 
1523-SW3-10 at 18 μg/L and 19 μg/L, respectively, which are above the PRG value of 0.93 μg/L.  
  
2.3 Electronic Data Submittal 
 
 In accordance with Assembly Bill (AB) 2886 (Water Code Sections 13195-13198), Battelle 
has completed electronic delivery format (EDF) uploads for the Site 1523 remedial action sampling via 
the Internet to the State of California Water Resources Control Board (SWRCB) GeoTracker System.  
These submissions included soil laboratory data. 
 
 Electronic data uploads included the following major activities: 
 

1. Obtaining a unique Global Identification (ID) for each site. 
2. Uploading a list of “Field_Point_Names” to GeoTracker. 
3. Providing the Global ID and Field Point Names to the analytical laboratory on the chain 

of custody. 
4. Ensuring that the field point names, Global ID, and all laboratory data were correct 

within each electronic submission file. 
5. Submitting electronic compliance data via the GeoTracker Internet site. 
6. Submitting an electronic copy of the pertinent report. 

 
 Because the H&P Geochemistry soil data was only used for field screening purposes, it is not 
formally being submitted and hence, will not be uploaded into GeoTracker.  All Alpha Analytical data 
submittals for the 2005 remedial action soil sampling have been submitted to the GeoTracker Web site. 
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Section 3.0:  Nature and Extent of Contamination 
 
 An initial volume estimate of approximately 741 yd3 of TPH-D-impacted soils at concentra-
tions >1,000 mg/kg, which includes 631 yd3 of lesser contaminated overburden, was reported in the IRAP 
(Battelle, 2005).  Based on the recent analytical results from the confirmatory grab soil samples collected 
during the July 12, 2005 remedial action, the nature and extent of TPH-D contamination at Site 1523 was 
revised and volume and mass estimates were recalculated (Table 2). 
 
 All available analytical data from soil samples collected at Site 1523 from tank removal, site 
assessment, and remedial action activities, were used to recalculate soil volume and mass estimates, 
which only changed slightly from the original values.  A pre-excavation volume of TPH-D contaminated 
soils at concentrations >1,000 mg/kg was originally calculated to be 110 yd3 and revised to 107.5 yd3.  
Similarly, for concentrations >500 mg/kg, an original estimate of 168 yd3 was calculated and revised to 
175 yd3.  Mass estimate values were also revised and only changed slightly from what was calculated 
earlier. A mass of 610 lb was recalculated for TPH-D concentrations >1,000 mg/kg, a change from the 
earlier estimate of 630 lb.  For concentrations >500 mg/kg, the recalculated mass of 730 lb of TPH-D was 
about the same as previously estimated (733 lb).  
 
 Post-excavation calculations have determined that approximately 97 yd3 of TPH-D contami-
nated soil at concentrations >1,000 mg/kg was excavated which accounts for a 90% by volume removal.  
Similarly, 131 yd3 of contaminated soils at concentrations >500 mg/kg was excavated which accounts for 
a 75% by volume removal.  Currently, approximately 40 lb of TPH-D at concentrations >1,000 mg/kg 
remains in place at Site 1523, accounting for a 93% TPH-D mass removal.  Similarly, approximately 99 
lb of TPH-D at concentrations >500 mg/kg remains in place at Site 1523, accounting for 86% TPH-D 
mass removal.  After soil volume and mass estimates were recalculated, three-dimensional (3-D) 
diagrams were generated with Earthvision® showing the extent of TPH-D contamination before and after 
excavation activities for concentrations >500 mg/kg and >1,000 mg/kg (Figures 8 and 9, respectively).  
A 3-D visualization of the current (post-excavation) extent of residual TPH-D-impacted soil depicts that 
the bulk of soil contamination at concentrations >1,000 mg/kg was removed, particularly in the lateral 
direction.  
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Section 4.0:  Conclusions 
 
 Site 1523 is currently in the corrective action phase of site mitigation.  Source zone removal 
of TPH-D contaminated soils was conducted at Site 1523 as outlined in the Final Interim Remedial 
Action Plan for Site 1523, Marine Corps Base Camp Pendleton (Battelle, 2005).  The San Diego 
RWQCB approved the IRAP in July 2005 via email.  Excavation activities were implemented soon 
afterwards in mid July 2005 and approximately 512 yd3 of material which includes TPH-D impacted soils 
was excavated. 
 
 TPH-D impacted soil volume and mass estimates documented in the Final IRAP for Site 1523 
were accurate.  Remedial action activities at Site 1523 were successful in executing the planned objective 
to remove the bulk of heavily contaminated soils.  Approximately 90% volume of TPH-D contaminated 
soil at concentrations >1,000 mg/kg was removed, which corresponds to 93% TPH-D mass removed. 
 
 Additional groundwater monitoring well installation and monitoring was also part of the 
planned corrective action at the site following excavation activities.  Additional wells are to be installed in 
September 2005 and continued groundwater monitoring will be conducted to capture the 4th quarter 2005 
and 1st quarter 2006 sampling events.  
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Table 1.  Soil Analytical Results from Remedial Action Activities at Site 1523 

Sample Information TPH Extractable  
(mg/kg) 

VOCs 
(mg/kg) 

ID 
Depth    
(ft bgs) Date Diesel Oil * B
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H&P Geochemistry Results 
1523-SW4 10 7/12/2005 4200 NA NA NA NA NA NA NA NA NA NA NA 
1523-SW5 10 7/12/2005 3500 NA NA NA NA NA NA NA NA NA NA NA 
1523-SW6 10 7/12/2005 5000 NA NA NA NA NA NA NA NA NA NA NA 
1523-SW7 10 7/12/2005 2000 NA NA NA NA NA NA NA NA NA NA NA 

Alpha Analytical Results 
1523-SW1-10 10 7/12/2005 2100 460 NA NA NA NA NA NA NA NA NA NA 
1523-SW2-10 10 7/12/2005 1200 300 NA NA NA NA NA NA NA NA NA NA 
1523-SW3-10 10 7/12/2005 2300 530 ND(0.05) ND(0.05) 0.062 0.051 0.13 0.38 0.23 0.27 0.3 ND(13)

1523-SW3-10 DUP 10 7/12/2005 2100 550 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) 0.12 0.1 0.12 0.16 ND(13)
1523-SW7 10 7/12/2005 1400 390 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) 0.11 ND(6.6)

1523-SW8-10 10 7/13/2005 ND ND ND(0.005) ND(0.005) ND(0.005) ND(0.01) ND(0.02) ND(0.02) ND(0.02) ND(0.02) ND(0.02) NA 
1523-SW9 10 7/13/2005 7.8 ND NA NA NA NA NA NA NA NA NA NA 
1523-SW10 10 7/13/2005 ND ND NA NA NA NA NA NA NA NA NA NA 

1523-SW11-10 10 7/13/2005 2300 600 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) ND(0.1) 0.14 ND(0.1) 0.12 NA 
1523-BS1-12 12 7/12/2005 2000 520 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) 0.11 0.16 0.2 0.22 NA 
1523-BS2-12 12 7/12/2005 310 83 NA NA NA NA NA NA NA NA NA NA 
1523-BS3-13 13 7/12/2005 330 81 NA NA NA NA NA NA NA NA NA NA 
1523-BS4-13 13 7/12/2005 2500 600 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) ND(0.1) ND(0.1) 0.12 0.14 NA 

1523-BS5 13 7/12/2005 610 150 NA NA NA NA NA NA NA NA NA NA 
1523-BS6 13 7/12/2005 1600 440 ND(0.1) ND(0.1) ND(0.1) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 0.21 0.23 ND(6.6)
1523-BS7 13 7/13/2005 2600 500 NA NA NA NA NA NA NA NA NA NA 
1523-BS8 13 7/12/2005 2800 660 ND(0.05) ND(0.05) ND(0.05) ND(0.1) ND(0.1) 0.3 0.13 0.1 0.21 ND(13)

SPLP (μg/L) 
1523-BS8 13 7/12/2005 NA NA ND(1.0) ND(5.0) ND(5.0) ND(10.0) ND(5.0) 6.4 ND(5.0) ND(5.0) ND(5.0) 18 

1523-SW3-10 10 7/12/2005 NA NA ND(1.0) ND(5.0) ND(5.0) ND(10.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 19 
Note * Compounds outside the range of diesel have varying amounts of recovery.  Reported oil concentrations may include some undifferentiated additional lighter-end hydrocarbons. 
ND = Not Detected 
NA = Not Analyzed 



 

 

Table 2.  Site 1523 TPH Contaminated Soil Volume and Total Mass Estimates 

Shell # 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Concentration 
Used for Mass 

Calculation 
(mg/kg) 

Grid 
Volume(a) 

(ft3) 

Contaminated 
Soil Volume 

(yds3) 

Contaminated 
Soil Mass(b) 

(lb) 

TPH-D 
Mass(c) 

(lb) 

Site 1523 Pre-Excavation (above bedrock)   
1 0 10 1.0 100,849.0 3735.1 8,815,622.0 8.82 
2 10 100 55.0 27,198.0 1007.3 2,377,487.3 130.76 
3 100 500 300.0 5,824.5 215.7 509,140.7 152.74 
4 500 1,000 750.0 1,830.9 67.8 160,043.1 120.03 
5 1,000 2,000 1,500.0 1,642.3 60.8 143,562.5 215.34 
6 2,000 3,000 2,500.0 707.9 26.2 61,880.1 154.70 
7 3,000 4,000 3,500.0 270.3 10.0 23,630.5 82.71 
8 4,000 5,000 4,500.0 113.5 4.2 9,925.5 44.66 
9 5,000 10,000 7,500.0 159.2 5.9 13,918.9 104.39 

10 10,000 12,000 11,000.0 8.9 0.3 779.0 8.57 
Total (>1,000 mg/kg) 10,557.6 107.5 253,696.6 610.38 

Total 138,604.5 5133.5 26,715,757.6 1,022.73 

Site 1523 - Amount Removed   
1 0 10 1.0 2,477.0 91.7 98,196.7 0.22 
2 10 100 55.0 2,004.3 74.2 79,459.0 9.64 
3 100 500 300.0 1,373.6 50.9 54,452.6 36.02 
4 500 1,000 750.0 936.6 34.7 37,128.9 61.40 
5 1,000 2,000 1,500.0 1,394.1 51.6 55,268.5 182.80 
6 2,000 3,000 2,500.0 682.4 25.3 27,051.1 149.12 
7 3,000 4,000 3,500.0 264.8 9.8 10,496.1 81.00 
8 4,000 5,000 4,500.0 112.7 4.2 4,468.8 44.34 
9 5,000 10,000 7,500.0 158.9 5.9 6,299.8 104.18 

10 10,000 12,000 11,000.0 8.9 0.3 352.6 8.55 
Total (>1,000 mg/kg) 4,931.9 97.1 103,936.9 570.00 

Total 9,413.2 348.6 373,174.1 677.06 
(a) Grid volume is from EarthVision™ Volumetrics Module calculation. 
(b) Contaminated soil mass is determined from multiplying contaminated soil volume by the dry bulk density value 

of 1400 kg/m3. 
(c) TPHD mass is determined from multiplying contaminated soil mass by the factor of one 1,000,000th 

(1/1M kg/mg) of average shell concentration. 
 

 



 

 

APPENDIX A 
 

DOCUMENTATION OF REMEDIAL ACTION ACTIVITIES 
 









































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ID Easting Northing 

1 6237374.449 2053589.599

2 6237376.781 2053593.757

3 6237376.606 2053597.998

4 6237373.620 2053604.311

5 6237379.988 2053609.871

6 6237385.206 2053603.822

7 6237392.090 2053596.477

8 6237389.747 2053590.056

9 6237386.539 2053581.874

10 6237388.836 2053574.707

11 6237392.652 2053564.445

12 6237383.506 2053556.523

13 6237374.711 2053563.563

14 6237369.960 2053562.566

15 6237366.913 2053568.427

16 6237364.495 2053574.800

17 6237368.565 2053583.532




































































































